3D RESISTIVITY INVERSION
TUTORIAL

Resistivity Inverse
1

Steps:
1. Import data to new or existing database
2. Examine data
3. Perform initial forward modeling
4. Perform 3D resistivity inversions

5. Check model and create plots
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1. Import data
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2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

x
Raw Data Formats | Other Sources I
Data Groups
C EM
“ . " Potertial Field
Select “Generic Induced ___ | & 1P Rty

Polarization” if your data = | ————%
. I (Generic Induced Polarzation (ASCI format
Is from IP survey

Generic Resistivity (A5CIl format)

ELREC & Ind0ced Polarization (.dmp format)
Fonge GOP/32 Induced Polarization | avg format)
GDD Inducged Polarization (ASCI format)

Crone MMRE { pem or .raw format)

/ 0K | Cancel | Hep |
N

Select “Generic Resistivity” and click “OK” button



1. Import data Resistivity Inverse

2. Examine data 3
3. Perform initial modeling
4. Perform 3D resistivity inversions Browse and select data file for import
5. Check model and create plots
\ x|
File Name IE:"-._Importdata"-.Resistiv'rty"-.'l"rtan"-.L-EB?dEN_Drig_qd_work_east_ﬂip_noduplxyz Browse |

Select one lins as a header line

{0 C2Y0) P1X0) il ) Reset a Header
: 73.00 41200.00 69742.00 41400.00 6974
. . 79773.00 41200.00 69743 00 4140000 597 | Select a headerline with the
Select electrode array type and set the distance | :  7mx s emw  geow G | cmibssancicken
- 79773.00 41200.00 69742.00 41400.00 6974 | Resetbuiton
L - 79773.00 41400.00 69743 00 41600.00 6974
to Infin Ity po le . 7577300 4120000 6974300 41400 00 6974 _
- TOTT 00 A1RN0 NN RO747% 0N A1 800 RG7. Reset
KT o

¥ Resistivity Only (Static Domain) or Resistivity/Phase (Frequency Domain)

—General information from file

\— Electrode Amay Selection .
Time base [mSec]: IC
N ” Dipole - Dipole

Distance to infinity Polefm)

Set line direction and select the data column _ _
& Pole - Dipole Dipole Length: 200

for the I ine " Pole - Pole |1DDDD 7 Humber of Windaws: |1
" Gradient
Reference Point at: W
r- Line Direction
B

Hutput K lizati
= line label in selected LItpLyt ofmalZation
column % Normalize bo curent [Flesistivity]

I2 c1vy) j' £ Normalize to. primany voltage (IF]

¢ East-West
£~ North-South

Set dipole length and reference point position

< Back ’Next > Cancel Help

Click “Next” button to proceed to next step



1. Import data Resistivity Inverse

2. Examine data 4
3. Perform initial modeling
4. Perform 3D resistivity inversions x|

5. Check model and create plots

File: View S Time delay: IC

W h T witid ey

4150000 69743 00 - 79773.00 .
41700.00 &95743.00 - 79773.00 . afindow centrels) IC
47000 694300 S-cc B [ C—
P I | _,I_I Ao widthe -
Select vertices for both transmitter [oeen Unts
Transmitter Vertices:
and receiver, as well as the units of —_ Bearode s [1C0 3] G it Coar . Vi
. Becmde 2 3 C2X) ﬂ mame als FIame el
coordinate Sﬁecewer Vertices: I indow 1 | =l I | findov 11 ~] o
Blectrode 1: [srx0 =] ™ wfindow 2 =l e ™ finday 12 e
Blectrode 2- Fro0 =] I~ |finda =] o I~ Fifindov 12 =l
Coordinate Unitg —————————— ™ indov 4 =] o ™ indove 14 =] o
( Q@ I window & =17 = windov 16 = [e
£ et ™ wfindow & =l e ™ finday 16 e
T window 7 =] o T window 17 =] o
™| window & =1 ™| windaow 18 -5
; : : 10 VP -
Select the column which contains ) ohese 10 VPO = inons =l I Window 19 Ei:
. -  mVolts (% Volt I~ witdove 10 ~| o I indow 20 ~| |0
voltage data and set its units ( [ miets  © Voks e -l e -l
i ] r Data Units:
) = (o
I Curert: I ﬂ i L maes
I'I r Time Window Units:
Uit
|_ LE C méme © Amp ‘ = mSen 1 Sec
Phase Units =
[” Phase I 'I ’7 & Deges € Fed e Frequency (Hz): IL.

< Back Net> | Cancd | Hep |

|

Click “Next” button to proceed to the next step



1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Run mport |
Click “Run Import” button to start /
Add Wew Line I

Importing data into database

Import Processing. Import Wizard. Sep 3.

New Import |

Progress

Survey Name: IResis_DipoIe2OD

¥ Transmitter leads receiver

Resistivity Inverse
5

File.. reading:

Data...reading!
Database... filling:

[~ Average Duplicates

Accepted file lines: 472 of 473

...components.....creating...
...nomalization....creating...
..locations......creating...
..datafile..... creating...

File E:\Imiortdata'\Resis'tiv’ﬁ\Trtan\L—G9743N on‘i ict work_east ﬂii noduilﬁimiorted

File to import: E:\Importdata‘\Resistivity\ Titan\L-69743N_orig_qct_work_east_flip_nodupl xyz

ok [ b | _cwos | oo

After processing is done, click “Finish” button to complete the import procedure




1. Import data Resistivity Inverse

2. Examine data £ 6

3. Perform initial modeling e — ——

4. Perform 3D resistivity inversions 1 S iote

Transmitter
EM/IP/Resistivity ' coord System: [Herizontal: X horizortal along prafie, Z vettica | Separation(s)(noving system)input —> |
5 CheCk mOdEI and Create plots CFxed & Moving 1 TXCANTENNA BIPOLE Number of vertces =2 SEP-REF-FOINT AT CENTER =
. E X Y 14 # X Y Z
2. Transmitter Type 10000000 10000.000000 -0.100000 1. 1.000e+002 0.000e+000 0.000e+000
; 2 0.000000 0.000000 -0.100000 2. 3.000e+002 0.000e+000 0.000s+000
€ Col ¥ Curent Dipole 3. 5000e+002 0.000e+000 0.000e+000
 loop " Pole 4. 7.0006+002 0.0006+000 0.000s+000 I~ -
5. 9.000e+002 0.000e+000 0.000e+000
= B S0z GHIbN ot o 3. Check separations
(Amp) 7. 1300e+003 0.000e+000 0.000+000 "
8. 1.500e+003 0.000e+000 0.000e+000
9. 1700e+003 0.0006+000 0.000¢+000

1. Check database for the survey | e B CRRED

Receiver
I blultiple T Generator Coord System: |Horzontal: X horzortal along profie. Z verticz 7| Component  [32 Select All | Create Comp

- Database: C:\Program Files (x86)\EmigmaV8.6\Demo Databa

[ ecaee iipe 1. RX-ANTENNA BIPO! LEnurrbemw dices = 2 = I Rx T A
Database ISu'vey Review | Data Corection | Data Reduction | L Reocal| ¢ ooooooox 0000000 0100000 1 ! ]
~ Projects in Database e € Lo C Pole 2 -200.000000 0.000000  -0.100000 } } §
1 1 4
169743 Res E ypole changelliliel Recei = 1 1 5
169743_Res_W_ypole_chang, [ s | i 1 s
St 1 1 7
1 1 8
1 1 9
\\_Ip/Res System Wizard 4 N |‘I
] ok | Cancel sy | Hen |
Data Sets in Survey:
a| Dat
Dig_Gaus_7_1.00_244_
Quantec_Model_247_26 Dor TITAN24 UBC INVERSE TEST - L69743_Res_E_ypole_change_backup - Meas Static_101_166_ - Survey Editor I =] 3
) ) = newPlug Dataset View EditTook MapTools Help
Hoec b floent - 88| | s#[E Bl clufs vzl @l alblalHE] 22 ol 2w olesee]
E:;Creaed: 1/27/2010 Plug Current Profile:
i lame: Shallow Profile #
[iN24 UBC INVERSE TEST | | |Shallow+Plua =] Mo L, ,1_ .
= = | Data File Name: (e — wel
Change Prof. Name
2. Cllck confi uratlon
* | e
3wy~ g 3 Pl ot s
Location
Data File Name: | s el
Ilp_rescst_152.dat [~ Model Ol = ol @
————— Profile

Corfigurati [~ Grid(s) B ol
| = = |

4. Check lines and stations by clicking /
“Survey Editor” button 2| i o = > o e gt

For Help, press F1 X: 41450.0000 [¥: 59743.0000 [Data: 1.937660 4




1. Import data Resistivity Inverse

2. Examine data 7
3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Click “Plotter”. ..

Load data set in plotter Toggle between separations

TEST - 169 /4! E_ypole_ch : I =]
=& x|
‘ |5 21|Bo| m|con| o1 g]l

.@Bﬂﬁ M E;_lﬂ;%_%l‘ # viz | [ 2
?

w’hssla’lél a2 5| xFEE B eR R B «s] «lfis] «fp] x| ow] Ml T »[m] ]

Resistivity Response

3500 -+ L[INE69743, Plot # 1, Tot(Ap M) B1 - S1
3000
2500
2000

1500

1000

Voltage (Ohm-m)

500

41000 41500 42000 42500 43000 43500 44000 44500 45000 45500 46000 46500
Absolute X (m)
For Help, press F1 lcap |Database:C: \Program Files (x86) \Emi 6\Demo Databases\IP_Resistivity_databasejp_resist.mdb %




1. Import data
2. Examine data

3. Perform initial modeling
4. Perform 3D resistivity inversions

5. Check model

Resistivity Inverse
8

and create plots Note: Performed some initial modeling to get a

3500
3000
2500

-g 2000

E

=

e 1500

g

4]

o

_._‘E. 1000

o

-
500
0

“feel” of the background resistivity and estimate
parameters of initial model for inversion.

Resistivity Response

—4— [ INEB9743, Plot#1, Tot{Ap M) B1 - 51
T T N N . cTTTTTETTTTTR A coo=an LINEGO9T43, Plot # 2, Tot(Ap S - Model_328)B1 - 51

41000 41500 42000 42500 43000 43500 44000 44500 45000 45500 46000 46500 47000

Absolute X (m)

simulated data with a forward model




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Data Sets in Survey

Meas Static 101 166
Dig_Gaus_7_1.00_ 244
Quantec_Model_247_26
newPlug

Shallow222

|Le

Select measured data

(G0 m
N

{4 Resistivity 3D Inversion

[ Flip data sign
— Forward Method

* Bom

= Superposition LM

Resistivity Inverse
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r— Component and ‘W eight

Select |

Mo. of Selected
Compaonent

—

— Background Layers
Set Laper
¥ Model

Mo. of Layers

Set Layers |
|1—

[T Use Initial Model

(o
— Search Yolume
Center Center ' TopZ Horizontal Angle [degree]
[44150 ERE [1 0
Size # Size Thickness Select search area |
f5300 f2ss0 fa450
Select survey area |
—Grid Setting
Cells in = |1 06 Cell size |5U Spacing £ direction
Cellz iy |1 Cell size v’ |2850 ' Evenly
Cellz in 2 |3?8 Top cell thickness |25 ~ Exponentially
[bazed on 2]
Tatal |4DDBS

r— Output Model Resistivity Constraint [Ohm*m]

Inversion Message

St nitial Model |

X Senazitivity Min [LER
tnverson P |1 006 54 5485
-
Target isfit 5
I ax iterations 20 [T Remove cell: betwesn
) Output cells
Smoothness 0.5 Hin Max
|4DDBB
16236

Get Settings From a Log File |

|1328.4

Frogress

completes

Cloze application when inversion

Lloze | Help




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Choose “Flip data sign” option if it is not

Set search volume and grid:
User can input the search volume’s center position (X, Y), top Z position and
horizontal angle with the coordinate, also the volume’s regime on X and Y axis
as well as its thickness. User can also manually select the search area on the
graphic tool by clicking the “Select search area” button
User can set gniq by input cell size on X, Y and Z axis as well as number of
cells in Z (can be ®yenly or exponentially spaced). The sampling rate of cells

for all axes can be selN

Resistivity Inverse
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“Cell Sampling” ar&

(.} Resistivity 3D Inversion I [t [
in accordance with system — o Fidassm - Searchvohe
Select forward simulation method: Born - Fomward Method Iiz:‘;x EZY IT:DZ E‘@"w"‘@'e idegree]
approximation or Superposition LN " 6 Bon € Supeposiiont
- - - Size Size ¥ Thickness e p— I
Select components for inversion and assign = = =
weights on them —_— — | — s \,\ |
— Grid Setting
Set background layers parameters Mo dseed [ o L
- - . . - . omponent ellz in 106 ell size B0 pacing irection
(resistivity and thickness) within which the | el |
mode' Situ ated \-Backgwund Lapers———— Cells in'*¥ |1 Cell size Y |2s5n & Eveniy
L Set Layer
. - ey . . ird Set Layers . .
Create or import initial model for inversion [ e e
|n the pop-up dialog \ND. e 1 Tatal |4DDBB
Set constraint for output model’s resistivity Use el bogel
to exclude inverted models With unwanted St [nitial b ode] | —Dutplft.h‘jlodelﬂesistivity Fonstraint [Okirrien) vt (essame
resistivity values rversn Pa ﬁ?;ﬁ':w o o
User can also remove model cells whose Tagaben B
resistivity values are within a certain range Mariodons [ 4 femens cek be‘”:e” o
to accelerate processing grostees s e | [
Set inversion parameters: tolerant data erro FEE |
(Target Misfit), maximum number of . |
- - - - mogress
iterations (Max iterations) and Smoothness - — . —

of the model
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1. Import data
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2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Selection of components

Click “Select” button

%

Components

M | Tu | 353 | Separation [x, v, 2) | ‘wieight - EDITII:IDI"IEI"It and WElght
¥ Bipale 1 Bipale 1 100000000, 0.000000, 0000000 1000000
| Bipale 1 Bipale 1 00.000000, 0.000000, 0000000 2236128 Celect |
v 3 Bipale 1 Bipale 1 500000000, 0.000000, 0000000 2415997
E 4 Bipale 1 Bipale 1 700000000, 0.000000, 0.000000 4 583706
v 5 Bipole 1 Bipale 1 900.000000, 0.000000, 0000000 5747348
|l Bipale 1 Bripale 1 1100.000000, 0.000000, 0.000000 £.909889 No. of Selected |32
¥ 7 Bipole 1 Bipale 1 1:300.000000, 0.000000, 0.000000 2.072943 Companent
¥ 8 Bipale 1 Bipale 1 1500.000000, 0.000000, 0.000000 AZITETE -
=5 ZIB0E R e
— Default weight:

Sum of Weight: I
" Uniform weights " Geomeic weights o Gl g | [BERIER

% Square root geomatric weights Generate |

Tx/R+ information

Tefx | N % [ ¥ [ z |
Tx 1 0.000000 10000.000000 -0.100000
2 0.000000 0.000000 -0.100000
R 1 0.000000 0.000000 -0.100000
2 -200.000000 0.000000 -0.100000
ok Jf Cancel I Help |
— X

Click “OK” button after it is done

Users can select components involved with inversion. For the
case of 3D resistivity inversion, different components are
actually different separations. Users can also give weightings
to different components. Use more components in inversion
will make the inverted model more accurate



1. Import data
2. Examine data
3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Respanze

F—ﬂﬂﬁ@gﬂﬁ -

Searchaea
Center X 44150

Center B3743

Size X 5300

Size ¥ 2650
Sel angle to i
Girid paints of 34 105
Girid paints of Y
Grid Size %

Uﬁ

Reset Apply
oK |

Pl |

Resistivity Inverse
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Clicking either the Select Search Area or Select Survey Area buttons
launches the same window. But search area means the area of data which
the inversion algorithm works on, while survey area is the whole part of

the imported data.

=101x]

41206.02410

Y= |70031.02215 Distan

e

Giid Size v 2650 \

71000
70500
70000
69500
69000 |

\

68500 |

N

42}8\ 43000

44000

45000 46000

If change the value in “Set angle to (degree)” box,
the angle between search area and survey area will
be changed accordingly

Survey Area
Click the Select survey area button to

launch the graphical tool which enables
you to specify the data points that will be
used in the inversion calculations.

Search Volume

The default parameters in the Search
Volume section will create a grid that
covers the entire survey. You can modify
the search area parameters by entering
new values or by using the graphical tool




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

— Gnd Settings

Cells in = 106 Cel size IED— SooshgE dentn || Cell Sampling

5 |1
Cells in |1 Cell zize IEEEEI & Everly

1

' I

Cellz in |1 7 Top cell thicknezs IEEEEEE ~ Exponentially
[bazed on 2] > |1—

Total |4EIEIEB

Grid Settings

Confirm the number and layout of grid points to be used in the inversion in
the Grid Settings area. The points will be evenly spaced in the x and y
directions. Choose Evenly for evenly spaced points in the z direction or
Exponentially (based on 2) for exponentially spaced points.

Cell Sampling

Grid cells can be divided into smaller units when calculate the simulated
data. Type your values in the X, Y and Z boxes to specify the number of
samples in the X, Y and Z directions

Resistivity Inverse
13



1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

add a prism to the model list

Specify the conductivity, size, position and orientation of the
new prism in the Build a model section.
Click the Add a prism button.

Resistivity Inverse

Set Initial Model x| 1 4
r Build & model
Size [m] Center [m] Euler Aingles [dearies) Conductivity
W 5300 ¥ 44150 13t

om - o=
Initial Model
w Click the checkbox

labeled Use Initial Model
to specify an initial

[
v %0 v |63 ad [0
z w0 z [wE w0

Set size to all selected Set angles to all selected Set conductivity ta all

prisms PSS selected prisms
model. Return to the
initial model window by
Impart a model | Delete all selected prisms | CI |Ck|ng the Set |n|t|a|
- Model button.
o e - A - =1 e o The starting model is

There are no items to show in this view. deSCfI bed by a |ISt Of
prisms with various
properties in the box

« | A labeled Initial Model.
Mote: To modify 2 property of an individual prism in the list, directly double-click it, then input a new walue.
Ok | Cancel | Help

modify an existing prism in the model list  delete prisms from the model list

Select the number of the prism to be modified in the anomaly list, and double-click the Select the prisms to be deleted in the anomaly list.

parameters to make modification directly.

Click Delete all selected prisms

apply the same values for a group of Import a model from another data
selected prisms set in the current database

Click the Set conductivity to all selected prisms button to modify the conductivity. Click Import a model.

Click the Set angles to all selected prisms button to modify the angles. Select the project, survey, and data set with the desired model

Click the Set size to all selected prisms button to modify the size.

Click OK and the model will appear in the Initial Model.



1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Resistivity Inverse
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Executing the Inversion

{2 Resistivity 3D Inversion i

% o

— Component and 'Weight — Search Yolume
Select | Center X Center Y’ TopZ Horizontal Angle (degree)
oS [44150 [ERE |1 o
0. of Selecte l—
Component %2
Size X Size Y Thickness :
Select search area
—Background Layers IEEDU IZSSD |9450
Set Layer R
4 fode] SetLayers I — Grid Settings
5 — : E e Cell Sampling——
No. of Layers |1 Cells in X l‘] 06 Cell size X IE.D Spacing Z direction
1
X
Cellsin'Y l‘l Cell size Y IZESD & Everly
I~ Use Initial Mode! v |1
: e ! 3 N
Setnitial Mode! I CellsinZ Ioa 8 Top cell thickness |2‘ %_DSO-?:T :g|]9 ,_
aseq ory
Total |40088 //
Select survey area I
— Output Model Resistivity Constraint (Ohm?*m) Inversion Parameters Inversion Message /
Sensitivity Min Max Target Misfit Iﬁ Prepare data ... /
|1e-008 |54 |545 ; Statinversi
Max iterations Igg iy ersIon:
= Initializing Optimization...
iemove cells betiween Smoothness ID,UU‘]
. L teels Setting up equation system...
Min Max
|1 3284 [1 6236 l“UUB‘O‘
et Settings From a Log File |
Progress NENNNNEENER &

o Close application when inversion
campletes

Click “Run” button to
start inversion

Close |

Help I

The right window
(in white) shows
each data point’s
progress.

The “Progress” bar
shows the total

[ progress of this
inversion.




1. Import data
2. Examine data

3. Perform initial modeling
4. Perform 3D resistivity inversions
5. Check model and create plots

— Projects in Database

Project 23 -
Project 22

gradient |P Europe
TITAM 24 Line 65743

TITANZ4 UBC INVER
DipoleDipole
PoleDipole

PolePole

IPR12

gdd_orange?

GDP32 china L
IPR10

TEMIP j

s s

Project 1D: 18

Date Created: |1/27/2010
Project Name:
|'|.N24 UBC INVERSE TEST

Our 3D inversion model dataset

— Surveys in Project

| 65743 Res E vpole change
L65743 _Res_ W _ypole_chang

Data Sets in Survey

resist_3_336_340_342 .|
resist_3_336_340 342
resist_3 336_340 342

Al

Processed_355

MEE Iy 2 J

Resistivity Inverse
16

Inversion Evaluation

In each survey, there will be several data sets
after modeling, inversion and processing. In
this case, we have several forward models,
one 1D inversion model (Mar_Inv_2,
achieved from 1D inversion) and one 3D
inversion model (Resis3DInv_40042, as
highlighted). Each forward model has a new
data set containing the simulated data under
the model. Similarly, each inversion contains
a new dataset containing the simulated data
set under the inversion model (for each
point) and attached to that data set is the
inversion model.



1. Import data Resistivity Inverse

2. Examine data | ion Evaluati 17

3. Perform initial modeling nversion £valuation

4. Perform 3D resistivity inversions

5. Check model and create plots

- (@)=

Select 5 procsssing ool rom a Users can use “3D Inversion Model Processing” tool to
[3D Inversion Model Processing remove cells in inverted model. Follow the routine shown
‘éﬁiﬂf&’n"i"ts'a“”‘ : - in this page and arrive “Cell Removal” dialog. Choose the
Data Dectmation | | e and Rotate removal range of cells: “Low Limit” and “High Limit”
Data Intefpolation . . . .
Saercora (any cell within this range will be removed)

Gradient Remu
Line Length Ci
Profile Mergin & Cell Removal TITaAM24 UBC INWERSE TEST - LES743 Res E_vpole change backup -
Set No-Data V

Irverzion File: ip_regigt_ 262 res
 Cell&dustment
rImpedance Data 5 Model: Resis3DIny_40042 Data Jet 1D 262
£ dpply for ol e Coreel_|
! Apply far [mp \ — Diigtribution of Wal/es

1719498 -» 1855.344:  0.0B93%
Bt | Heo | #ofCels  [40042

1855.344 -5»/1931.190:  33.6503%

MiniraLim I‘I?‘l 35 ke 19311804 2127.035:  0.1873%

> 2262881 0.0574%

Mari [238873
S Ohm.m 2262k81 5 2398727 0.0349%

Click “Apply” button when it is done \ v!
Remaove cellz in this rapnbe:

Therefore, users can reduce the range of model either I
before inversion (by Select Search Area) or after Rt |\App|y | save | Cancel |

inversion (by Cell Removal)
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Import data
Examine data
Perform initial modeling
Perform 3D resistivity inversions
5. Check model and create plots

— Data Sets in Survey

Al
Processed

_355

Data File Mame:

resist_3_336_340_342
resist_3_336_340_342
resist_3_336_340_342

MEE I 2 J

=

The model will be saved as a “Res File”

fip_resist_262 dat

Data Set

Data Set

Model Mame:

v Model

Domain Type:

Simulated

atic

IHESiSBDIn'u'_

with its name and folder shown in the
“PolyFile Name” column of the table

Click “View” button to open this file.. 7| |

[Fleview x|
File Name | C\Program Files (<BE\E migmal/E.E\Demo Dalabases\IP_Fesistivily_dalabase\Modelbip_resist_:
4/ Centerx Center't’ CenterZ SizeX Sizet Size? Anglel d
40042

415250000 637430000 -3438.5000 50.0000 2650.0000 25.0000 o001
415250000 637430000 3413 5000 50.0000 2650.0000 25,0000 o001
415250000 637430000 -9388 5000 50.0000 2650.0000 25.0000 ool
415250000 637430000 9363 5000 50.0000 2650.0000 25.0000 ool
415250000 697430000 -9338.5000 50.0000 2650.0000 25.0000 0.0
415250000 697430000 93135000 50.0000 2650.0000 25.0000 .00
415250000 637430000 -9288.5000 50.0000 2650.0000 25,0000 0.0
415250000 637430000 9263.5000 50.0000 2650.0000 25.0000 .00
415250000 97430000 92385000 50.0000 26500000 25.0000 0.0
415250000 97430000 92125000 50.0000 26500000 25.0000 0.00
415250000 657430000 -9188.5000 60,0000 2E50.0000 25.0000 o001
415260000 657430000 9163 5000 60,0000 2650.0000 26.0000 o001
415250000 637430000 31385000 50.0000 2650.0000 25.0000 o001
415250000 637430000 31135000 50.0000 2650.0000 25,0000 o001
415250000 637430000 -9088 5000 50.0000 2650.0000 25.0000 ool
415250000 637430000 9063 5000 50.0000 2650.0000 25.0000 ool
415250000 697430000 -9038.5000 50.0000 2650.0000 25.0000 0.0
415250000 697430000 907135000 50.0000 2650.0000 25.0000 .00
415250000 637430000 -8988.5000 50.0000 2650.0000 25,0000 0.0
415250000 637430000 -8963.5000 50.0000 2650.0000 25.0000 .00
415250000 E5743.0000  -8938.5000 50.0000 2650.0000 25.0000 0.000 =
| | »
oK
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An inversion is selected. You will note

deudivﬂy | Susceptibil'rty| Pemittivity | Algorithm ... | Anomaly N... |

A

r Edit Mode

Irrzert Tff |
/

Freplace Target
Import Tiar

Shitt: Target

Delete

AR

Tanget Name
~ Model Properties
Conductivi

Pemeability |1
Pemittivity |1
Susceptibility I[

Denzity (alem™3] I[

IRes File B

Res Fil=

. Paly

= Sphere

Mo

PolyFile Name | Generml Info

5\ip_resist_262 res Survey
Name:
Mode! Name

the “Model” button is checked. If the
“Model” button 1s clicked...

Resiz3Dinv_40042

Resis3DInv_40042

View I

Number of Models I‘I

r Intemal Current Sampling — — Rotation (degree) ——
— Euler Angles
Mumber I1 0o 1st 90
Advaticed | 2nd 50
|rteractions | 3nd

Scale Factor {m)

—Geological Angles —

X |C Strike |1CiC Strike |C
Femarent |
Undo Delete = Y [o Dip Edent  |500 Dip
—Cale - Cole —
C (exponent) o z |-5 Thickness |1: Plunge |:
. |ml30'th dimensionless - € Cont -
Upogranny M (chargeability) I—r Britsn * . op
dimensionless -
T time constant) [
Restore seconds I" Import Polphedra
Paly Filename
oK Cancel | el Hep |




1. Import data Resistivity Inverse

2. Examine data | ion Evaluati 19
3. Perform initial modeling nversion Evaluation

4. Perform 3D resistivity inversions
5. Check model and create plots

Click |wz| button to open Visualizer tool to
view the inverted 3D model...




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Inversion Evaluation

Resistivity Inverse
20

Select from menu “Model -> Mag/Grv/Res File ->
mag/grv/res Cutting” to open the Section Cutting tool.

By adjusting the bar... ——_ |

User can view sections of
the 3D model from XY, XZ
and ZY planes with any
penetration depth

Sd| 2| 8w oks| 8% % (=] [=«»[s| H

| 2% N[ £ |8¢|52] 9| save to Database|

# Position

_

|4388?.5

Change Cutting Direction

(Ol

%z

%Y

Close |




1. Import data
2. Examine data
3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Resistivity Inverse

Inversion Evaluation 21

Select from menu “Model -> Mag/Grv/Res File ->

By adjusting minimum

value and maximum value _|

shown in the figure...

The model in this figure
will only exhibit cells with

Sensitivity” to open the Section Cutting tool.

@lﬂl @I .Iﬁ aw | | @8] 19 |%a% |2 | l:‘l’|5| Ho|z|E] 2 RI@“" {ﬁ*lﬁ‘llﬂ'}” SavetuDatahase”

Min value |1?1B.55 Max value |2404.49

values specified in this
range

E |

Resistivity Unit: ohm-m

Selected min value |1 aao Apply |
Selected max valus I2DDD Reset |




1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

Database | Survey Review | Data Comection

Data Reduction

Resistivity Inverse

. . 22
Inversion Evaluation

To assess how well the inversion model
fits the data at each station, select the
inversion data set and then select the
plotter.

— Projects in Database — Surveys in Project

Survey Mame: F

Survey 1D: r

Do pou want ko compare with other Data Sets?

Delete Project |

Project 23 - L69743 Res E =
Project 22 — LES743_Res_W_ypole_chang
gradient |P Europe
TITAN 24 Line 65743
TITAN24 UBC INVER
Dipole Dipole
Folelipaole
PolePale
IPR12
gdd_orange? —Data Sets in Survey
GDF 32 china — || [est_3_336_340_382
%FEH,,] ?F resist_3_336_340_342
rlonree ;I resist_3_336_34ﬂ_342
: T resist_3 336_340 342
Date Created: [1/27/2010 | | |Frocessed 355 D
Project Mame:
\M24 UBC INVERSE TEST b
Change Name | Data File Mame:
fip_resist_262 dat

ez | Mo | LnadSetting$| Cancel | Help |

| Select “Yes”, if this dialog is appeared

ata Set

Model Name:

¥ Model



Voltage (Ohm-m)

1. Import data

2. Examine data

3. Perform initial modeling

4. Perform 3D resistivity inversions
5. Check model and create plots

All selected data sets are then loaded to
the Plotter application and the plot
appears showing the simulated data of
the first separation.

Resistivity Response
- LINEEOT43, Plot # 1
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Resistivity Inverse
23

Inversion Evaluation

Select the data sets required for
comparison and then click “Load”

Project: TITAN24 UBC INVERSE TEST Survey: LES743 Res E_wpole_change_backup

Data Setz in Survey: |2D Selected Data Sets to plat: |2
Mame | Model Mame | Tupe ~ D ata Urits: Mame | Model Mame | Type |
Dig_Gaus 7 1.00.. P Vol Resiz30Iny_ 40042 Resiz3Dliny_40042 S
Quartec_Model 2. Model_201 5 ol Meas Static_101_. M
newPlug Flug S
Shallow222 shallow222 S
Shallow+Flug Shallow+plug 5 = Add to > |
Flug Flug F
Shallow shallow222 F
Shallow+Plug Shallow-plug P A E= |
Shallow_328 Model_328 S
Shallow_2 Shallow_2 S
e it FETTI A r ¢ Remave from
| | » —l

I~ | Shaw MPEDAKECE Diata Sets it Survey
r Loading
Load |
Loaded ID of |2 Cancel |
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Import data

Examine data

Perform initial modeling
Perform 3D resistivity inversions
. Check model and create plots
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The user may select other data sets to plot
by simply double clicking on the plot

=101 x|

 Selections for Plot 1

Abscissa
v Xavis € Y-avis C Zeaxis
¢ Depth, € Pos# € Distance

€ Fiducial 7 Keep Settings

Datakind: [votage  ~|

vV App Resistivity
= FEM Besistivity
£ Feal

€ Imagnary

I” Chargeability [~ Derivative

Clear All Selections |
General Information |
Reference Point At
{ " Tx & Center (" Rx
oK I Cancel Help
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2. Examine data 25
3. Perform initial modeling
4. Perform 3D resistivity inversions Multiple plots can be shown for various inversions and

5. Check model and create plots

models in “Static” mode. The user may step through

different separations by simply clicking the arrow.

H:] 8] a2 =] =FERE Ee| R Bl Bl o] o] )] o] dpame] 1 > mm

Resistivity Response
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